Effects of pimobendan, a novel inotropic agent, on intracellular calcium and tension in isolated ferret ventricular muscle.
1. In this study we have investigated the effects of a novel inotropic agent, pimobendan (UDCG 115-BS), on skinned and intact ventricular muscle from ferrets. 2. Pimobendan (20 or 100 mumol/l) increased tension at a given free [Ca2+] when applied to skinned ventricular muscle, i.e. it increased the Ca2+ sensitivity of the myofibrils. 3. Tension and intracellular free Ca2+ [( Ca2+]i) were measured simultaneously in intact papillary muscles using the aequorin technique. When 25 mumol/l pimobendan was added to the superfusing solution, a slowly developing positive ionotropic effect was produced, which was accompanied by an increase in the size of the systolic rise in [Ca2+]i (Ca2+ transients) with a similar time course. 4. In order to determine whether pimobendan increased the Ca2+ sensitivity of myofibrils in an intact papillary muscle, we compared the increase in Ca2+ transients and tension observed in response to changes in extracellular [Ca2+] with those observed in response to pimobendan. The result of this comparison was that in intact muscle pimobendan caused no apparent increase in myofibrillar Ca2+ sensitivity. 5. Pimobendan caused an abbreviation of the time course of the Ca2+ transients, but the twitch was slightly prolonged. 6. When isoprenaline was added to the superfusing solution, a positive inotropic effect was produced, which was accompanied by a marked increase in the size of the Ca2+ transients. Isoprenaline caused an abbreviation of the time course of both the Ca2+ transients and the twitch. When the Ca2+ sensitivity of the intact myofibrils was determined as described above, isoprenaline caused a desensitization. Pimobendan produced a sensitization when compared with isoprenaline. 7. These results are consistent with the hypothesis that pimobendan produces an inotropic effect in isolated cardiac muscle which is mediated both by an increase in Ca2+ sensitivity and by an increase in adenosine 3':5'-cyclic monophosphate due to its phosphodiesterase-inhibiting activity. Such a combination of activities may be particularly advantageous for an inotropic agent.